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FUNCTION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition 
having preventing or ameliorating action on symptoms or 
diseases caused by decease In brain functions. 

SOLUTION: This composition comprises arachidonic acid 
and/or a compound composed of arachidonic acid as a 
constituent fatty acid, especially an arachidonic acid 
ester, a triglyceride, a phospholipid or a glycolipid in 
which a part or the whole of a constituent fatty acid is 
arachidonic acid as an active ingredient. 
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3 ] mfiySllSm<0-g5XI4^a*^7 7 + K > 
4 1 +iiUl&l»B6A«. ^?Ric 6 ~ 12ia i^ti 

[W*« 6 1 «*llgJ»m<0-g5XI±^SP*^7 7 + K > 

7 7 4 K > ^<7)»j-g-;&^ h -t v K ?: mmt i> 

7 J ««)!tll»K<0-i5X«l^»**7 9 + K > 

( Mortierella ) JilCJlt;-5>Si^tl34^f> 
aai L/C <0T'ab-5.»*« 5 Xli 6 lc|B^<7)M^®o 

[tt*:^ 8 1 m&mmfkn-uxtiitm^r 7 + k > 

KT**)S|»*a 5-7 OV^-f *t*^:|Bife<0M«^« 

immmt^hm^ii^ltz^(ox'i,i,m^m9^zfi$SL<r>m. 
t^^s 1 1 ] Mmm(o&Tizmm-t ^ mmm^ ■ 



(2) #132 0 0 3-4 8 8 3 1 

2 " 

im^m 1 6 1 -ks-Mi^ximmmMn 

T'*^W*:i 1-15 <7)v^t*it>6^UEIfe<7)S^S:t»o 

17] ffi A 1 B 1 /L- >) (7)ffi]Rfi>6*7 7 + K > 
^l:(-lft#L-C0.001~20g 77+ K> 

10 mt.rf/Xii 7 7 + K >K«:«*B&I»SI t -tS-fb-g^* 

imym 181 7 7 + K >m=^««ii&as® t t^M^ 

miK 7 7 + K >- 7 ;w 3 - i X X ;UXI±«^SSJD5 
K<0-g5 <) L < {±^85**7 7 + K > K-C* * , h U >; 

iH^a 1 9 1 7 + k 

misam 2 0 1 '¥iMmm\ e -1211 $r*t 

t:77+ K>K*^*£-g-L/-; h 'J ^'•'J-t'; KIrO.OOiRS: 

mm. 2 2 1 "tJ^fliTOK**; e - 1211 sr^tt 
30 i«*a2 3i -kSx^&mK ^m&'ks,. mmm&} 

t ti>m^^^6-22(D^^^fM-Ktm<^'m.^^o 

im^m2 4 1 ? v=j-^^^-^^ymRiryxii 

40 **tt«a24lCfEfg<DaS!Bjo 

[»^3S2 61 ±1277+ KV^t K:3-i^---v+-ifi> 
Kcoa-^^-g-fcHirlCi^v^T. 7 7+ K>m/K::3-9-'^+-9- 
i:^®Jt (SI:) m.}-\5<Dmmiz^hZti:imi: 
■r * «*«24XJ425UlEitRoaE!Bjo 

[B*«2 71 $<btc, a«tl1'<^7 7+ KV®J:*=f 

50 J^J&<o^|»Xli5fc#ftfflt^1-*:feB°naffi!BJ<oSjt&-C 



3 

* o -c, 7 9 + K ym.if/x\t 7 7 # K ymmma 

IBI*:^ 2 9 1 7 7 + K >S?Sir/XJ±7 7 + K >SS 

im^m 3 0] 7 7 + K >m.Rif/xii 7 7 ^ k >m 

lo 0 0 1 i 

1-^^)<7)T-*^o it)»^ici4, Ty^yym. 77^ 

I4^a5**79# h'yfkv^h Y -b >; 

10 0 0 2] 

^mmMm.m\ »:itt(f> 2000^S<^Sji**Aii 
l50~l60:?JA-e* I) , 65lfem±<?5«5*,f.#{ii4At::i A 
U^LTV^^o -etr, 2030^(CI4lOA»;i AtifHtC 

^Mmmm-fih^m^iLXy'^h. ^A1tfSi*i4. it 

^^m\z%ni # ^^to ^Atti!S*-f.#01gBgiJT-l4, 



(3) #S 2003-48831 

m^<o^mimnmi^o ^tizi.ox^wti> 

Ltii^h. ^m-h^AtX^mz».mx^. ;>-o$ 

10 0 0 31 ^^i)-h. m^^fix^^-iMWtmii&mt 
hiiim. mmmiz^i^i^m&<i!Si.fssL^^x. «<o 

20 mx.\S. 7-tf-;uCoA(7>ffl|&^/i:') . JfttB? 

it<r>=!^mi if) ttifima^i^x^-ho 

[0 0 0 4 1 ioi iz^^<r>m%<izi3\.^x. )K«b6w 

&Tizmmti>m^i>i,\^^im!ti'f'Wu ^h\z^m 
30 3^*ti^*?L<, mms,^zii^>xi>^m<tmm'M.^-fz 

/Co 

(0 0 0 5] )i2l4)jg®0%<OJ:o'iaM-e*oT. Mx. 

fli«-e,i^*t,tt-cv»^,„ f&mm<r>^mmfmim^Lx 

vSiSC+oigiJtmWIi&MKli. 77+ K>S?t 
yzi^^^-^-x.>m^±X'^i>o LH-L. ZfthTy^ 

40 JST§-f, ESW^^SvMiKSW (77+Kva$, K3 

I*. mm^&s^fix\>-i>o Lit-L. iK<o';>iiiR<oi 

ym'bmmm<r>'k^mi^if>?>mm^j:mmmxi>io so 

nderdegriblilftJlVVlSfitf IC,^»:)^77 + K>K<0#1 
W ^;A<oi2.4BfiXiw*tLT. 7;^7^^-<•7-m 
#118. lS»(U**»C«^'1-«> i 1 4-Wf>*»U UTV^S 
50 (Lipids 26, 421-425 (1991)) o i<0J:9(-77+K 



5 

10 0 0 6} m<r>mmi^wiz7y^h'ymmmi>§t 

K**<'*<'3*^^^*«-Tv»-5o !|fl§¥6-256179^5raiE« 
<D r#Wi6l»l±5^JJ li^ l.a-v'Tv^i'-sn-^^'J-bD-;!. 

tot LT774r K>Ki*^?itTV^-£,o L*»U Htfe 

S^d^^-g- L Tt: 1 . 2- V 7 •> ;l'-sn-^^ V -b n - 
-C*)oT, 7 7+ K>^li#icJ|?iJ$itTv^^Ui§r 
-f, -E-(0^*li^<lliiE$ti-Cv>!5:v»o # i3¥lO-10156 

y h-C<0||S£«r^tRlt LTS^tTV^StOO, 
h<^l BliAHT'141 ^-Htcfflit-S.) 1ri>^nKLi)- 
flg'J >lg!BttC(&*:)'&77+ K>m<0t|-&-*^vM±7 7 

^-Jxlt^ib. 77+K>'^<0SI)*l±fevll)x.irV^t# 

$:77+ KV^A^igi^'&C t ^S^LTW>:&tci§r^rv^ 
[0 0 0 7] !^S¥6-279311^^j«IB«(0 r:/nf ^ > 
+ :h— lfC7'f V-if'fAOjgltfb^PJJ l^tev^TIi, mm 

SrSttibL, -S-tutcf*^Sfi*t LT^A1i!Si*fil?&«ai 

'eoK«:ffe^niii»Koa-to**77+ k vK-c*«.o 

p##tffittic:^M^r < . 77 + vymm^mm^t 

-r-&*^7T'^v;H:'; >^*#:(0«iitt3j*^<, 77 

t)*Mc$*tT^»5rv^ ::<o±dic, Jlgo*ll6*t^tr7 7 

<7>, 7 7+K>Kfc<tyf7 7+K>aS«:««lil»Kt1- 

mm.miiiX'9,<r)n^imhi}-\ziri>^ti)'^X'^ii'. m 

-f> ll®tt«^r4IIWtJiv^x.^tv»<>WT-*o^Co 
10 0 0 81 liia<0S«W^^tc:#-9Jp|fi«|!!fc|B«BS-c^ 



(4) 2 0 0 3 - 4 8 8 3 1 

6 

*¥^t; ^) o t ^ < fi-i^io 1 o-c* ») , 
±.mmj:i3ai^izwox. A(^^^ -B^m^&rti^ 

tli^aoBf^-Cjgffi^nrv^* (Katzman. R. andTer 
ry, R., The Neurology of Aging, F.A. Davis, Phi lad 

elphia, pp. 15-50) o 
[0 0 0 91 tmi-irM^^^iihrnrm^^t^hM. 
■5>t^ Sittlfifif (sensory memory) ^ 1 (primer 
10 y memory) i3tlT2^^Wi (secondary memory) iZ^M 
?tt^o 1 ^^KffiliEP^IBtl (immediate memory) . 2 
'jkfSffiliftfflfBtl (long-term memory) tl^lfix-Sit 
<>^>'&o Ja^ES (short-term memory) Jil^AStl?: 
$-r*|-&t 2:kmmzi>tt:iii^t:^^mt)i^t^^ 

* t?gfiS;$*V^3i^ §t>*!)T:T:$^-et'-f*^250--5005 

mzmzm^Lx ttoo i ^x^mMmmam^mm 
^tiimmzMWL^fiti:i)^h^^ii. immm. (work 

ing memory) t LXO^mttio l^K«t LT^ft 

Hh-rt^X'^ m*)i& LSe Lit $ tl^v^K t) 20~30#-C 
f^^l-^S o 2 ^^IBtHi 1 ^gE«-C«ia ? tL/c«#<^te5l 
(transfer) t^E-^Siib (consolidation) . 

(storage) . ^ hl,Z^il<r>W^ (retrieve 
I) O^^pgj:l)^c^o Z<0 2^kiim.mmm^X\^^ 
*>tiL<m^^ili>o iO2>*:IE1t<0{g:TI4±t LT 

^m^iix^^tztim.'^n^miji'zmLx. ^5t^f^x 

lO 0 1 0] m^fea«^f»*f t LT77+ KvKO^a 

*7j*i>toegc>7!>»t^oTv»-&o mmmiiz-^^miMi 

#x.'5)tvty>t-/4^»«L, -e-<0&<0v't7';^)£-^7i^ 
<«F^1-4ai^*«ae,iiTv»-&, i*i,Sr?»JiLTP (SW 
*iSi) tmo-c, v:^y;^prffi14<o<>tt^c•^TV':4S 
f^mmWm<r>V-t'0(r>mmt^j:^X\^-Z>o BMMcOa 
hont>l4, 22^rfli$o^i$7 y Mcji:;fH8^=pl.$>-&vM±7 
7+K>KE'g^*^ (10mg/7-7 h/B) T-Siira^WL 
40 T7 7 hjt^KOLTP-SrSlJSUTV^* (Neurobiol Aging 2 
0, 643 (1999)) „ 4^nm<r>^i^y y YtttmLX^ 

S&7 7 h <r>m^Lmimhi-i,z&T l, 7 7 + k>kis 

#t-J:')^fiS7-y V<ou^PiX'mWii-i>^timLX 
v»4o L*>L, »J|LTP<Dli5Hi, fB|g<^;>t*-XA*^ 
t, l^fel21g(^fi614^tS:^^(><OT-*oT, IStI 
<0@5t«-£-5^r 1 ^Etl.*-'b 2 '^fett'^O^ff<0fS14fk 

c>*»ULirv^lSf), «)*«:|lfE1-*C:tl±-C^5rv»„ i 
o J: 9 tc7 7+ K:^Koa*«:m^^aWi}iST-fffli 
50 uyim*3^$iirv»*t<0(0, :*:|&?goiK«t6(^®Tt:; 
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[0 0 121 
[0 0 131 

mMimmi>tz^(r>^^\ :^^m^mu 77+ k 

im^miK^u 77+Kv^xt±77+Kvm^» 

mi-') i^')-^') h'<o^fkimhi>^izttzo ^hiz, 
:^§tm^mi±. mmm^zt^^,3-mz'vmmmi)^. 2- 

mz7y^v>mm^Lfz h >; v')-t') vitttmm 
immt^^tizmt. :^§km<r>n^^mzm-ri>^ 

[0 0 141 tj£o-C*l6?gi±. 7y^]-'ynRU'/X\i 

7y^v>mmmmmmtt^it^^i^^&6i-tt 
m^m<oi&.TizHmti&Vii>i>^^imB.<r>=fmx 
J45fc«^?j, mmzmmt&<o\&T\zmm-ri>&^i>i>^^ii 

^i^mtio i*)mm\zii^ 77+K>m. 79+ k 

^m*7 7 + K s h >; u -b 'J K. >; >mnjst. 



(5) iitra 2 0 0 3 - 4 8 8 3 1 
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i^mz7)\^-y^^^-7-m^^. BaifiiettSi*) o^kx 

[0 0 15] 

t^s mmm<r>\&Tizmmti>&ik^i>^'iim.<r>^&i 
. XiiiSiimu mmzBmm<r>&Tizi&mi-i>&mi^^ 

[0 0 161 ^^m<^u&mi. mmm<r)mTizmst 
-e*»). *#w^cl47;^•y/^'^■7-sii*, iigjfli©i4ii 

*) <0^l»-3c« (*>^vM4?6it) ^if^r.iWt L/cDc 

[0 0 171 i ijA^wt-a, :^^mom.mmi. mm 
20 KW)B^m(Di&T\zmmt^&vi^i>^'ims,<7)^w 
Xii^mimi^n> t <r>x\ faff. • *it6*<7)ftT. 

-mm^. mm^m^) <7)^m-^^ (*>^vM4f& 
«g) tiifiE&otLfz^^s,. mmsh. mmu^is,. $ 

t Ltzfk^Sx. mm-ksh. wtmit^sh. n^^imm-k 

[0 0 181 ^fkm<ommm»tLximm<o7y^v 

ym<omiz. 7y^vy^im]mmmtti>-r^x(o 

fijffl t -S - t TjJf # -5. o 7 7 + K V® t «EJ» 

79+KvK07;l'3--a'-i-^r;K IRIx.»f79# 
Kv^^-?^;i'-xxr^i'. 77^ K>Kj^f-;i'XXx;w'i 
t'^^tf i t **T- ^ -So 4 «4!cliSl»KO-g|5X»4 
^8P*»7 9 + K VBfc-e*4 h »J 'J -b K, V >II&R, 

1 0 0 1 9 1 An°n-^(Oiiffl m^tz^'k. 7 7 4 
14 h V ^ 'J -fe >J VSgRO®,^., h 'J ^ -t 'J 

* h «; 5^ 'J -t V K («aBia»BIO-WXJ4^S5**7 7 + 

vymx-iyhy')tr^)^^) K^-^^rt-s b v^'j-tu k 
^%m^m\z i I) 7 7 + K ^Kt^^-r* f 

50 \ztt)^if:^^<oi^%WL»m^i^mmm^mmx 
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[0 0 2 01 ^^&oT:$:^Wl;iiV^TIi, 

<Oi!l'&7J*20g«(W/W)56W±, * L < (i30|?fim±. 
J: Off * t < tt40RflXtt±-e**ri!illS ( > V ^"J 

i^mLxnhixtii>ff>xi,inst^x^mtizt^x 

10 0 2 1] 77^ K>K*#;t1--5.?4)ffif (b';^^'J-t 
V K) <^^&mi:m-rh^^^tLX(i. 
7 (Mortiefella ) a—f^ ^^"77. ( Conidiobolu 
s) JS, 7 -f A ( Pythium ) Ji. 7 h 7 > 7 ( Phyt 
ophthora ) JS> v'Jj. — A ( Penici 1 1 ium ) J||^ ^' 
nK;^'P';i-A ( Cladosporium ) ( Muco 
r) Jl. 7-f^)j.-A ( Fusarium ) JR, 7^'^iW^-'l';^ 

( Aspergillus ) ffi^ n— Kh;i/9 ( Rhodotorula ) iK> 
x>h*7h7 ( Entomophthora ) JC^y7.&'y> 
vi^A ( Echlnospofangium ) •iJ-t'd W-:y:::7 ( Sapr 
oleqnia) JStcJK-r-5>IS±<Kl«r^»f -5) - t d^fi -&o * 
;l;'r-fxV'9 ( Mortierella) JR'=e;i'r 'f xV9 ( Morti 
erel la ) »Slc«^*Siife!&-CI±, tJ(x.(f*^W-r -f xv 
7 . jLuy-fff ( Mortierella elongata ) ^ * JVf--< x 
Uy -jL^l/yT ( Mortierella exigua ) , ^^P-r-fx 
U 7 • 7 'f 7 -f 7 ( Mortierel la hygrophi la ) > 
;Vf-^xlx7 • 7;Hf.-?- ( Mortierella alpina) 
\,fi>Zti^X-^^o Mri^mz\i^f\^f--<J^Vy -xnv 
iff (Mortierella elongata ) IF08570. ^;i/-r-<xu 
7 • x4^vi''7 ( Mortierella exigua ) IF08571, 
■f.f xl/9 • 7^ ^'■n7-f 9 ( Mortierella hygrophi I 
a) IF0594K ^^W-r-f xv^ • T;Hi> ( Mortierella 
alpina ) IF08568^ ATCC16266, ATCC3222K ATCa2430. 
CBS219.35. CBS224.37. CBS250.53. CBS343.66, CBS52 
7.72, CBS529.72, CBS608.70, CBS754.68*S5<^«<*«:^ 
if^Zkii^X'^i,o 

[0 0 2 2] i it <bo®*i4v^-f ±mi^<^Mm^ 
Kwmm^m (ifo) , st/*BW7^';*> • 5"fy 

• /Pf- ^— • ^U^va^ (Amer ican Type Cul ture 
Collection, ATCC) RXf^ Cent rra I bureau voor SchiRin 

elcultures (CBS) ;i-t>^:^lb|IJK't < A^t t A» 

S^*^l'7--fxU7 • xn>:«'5'SAH0219 (Ig^ISfSS 
SS8703-?-) (1»XW^«F»1239^) «:ffiffltS-fct-C 



(6) 2 0 0 3 - 4 8 8 3 1 
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[0 0 2 3 1 *fSWt:'6effl$*l4B*fe«r^§l1-*3&JC 

m^^m<r>m^{z. ^mmtLXiiViU::!-::^. yy^ 
h-^, +vD-;^, ■9-y*n-;^, pT^ 

^«x+^, a*x#;?., P^x^;^, 

-mm{m)%. m l < i4i~25KS(wA)Si<r)SJst 

t «**a.v^o «)l&<^^^ig^*pfii±o. 1 - loss (WA) 
20 »i L < l40.i^6Kl:(WA)5«i: UT, JtSl^ff tcS 

[0 0 2 4] :^«i^^jgia]S^StJ»t'&-i:-C 
7 9* K>»*45S»{Jil±^*t*flllS& ( h 'J ^^'J -t 

>; K) '(>T-^^o 

l±> :^«2-4Bi*-e7)WitJl)«, ^«2~4aiWl$ 

m L < i4i--4S*X<^iftSf: iy^fSi 

Lfz^mmommii2-~2onM%. l < i±5~i5SS5< 

-5) i 9 * - 1 7 7 + K vS^«:45K1:5(«.±-&^ 

l-sitflg (>';i^';*'j K) c:t**-c§*i&Mo 

[0 0 2 5] 77 + K>^^lim<0^^iaj!Eli«fflt-& 
©^ftlC i I) C <!: 5-4010, L < (i20--30 

"CtL. i/^20~30t:iCT^«L-CB#«rliJI*L*/^ 
40 m5~20lCtCTlt««r«liltT;i^telnjJgll6K«r4S*t* 

ifiX^i,o ^*<OpHI44-10, ^tf i L. < l45--9t LXa 

#2-30BPfl, }fiL<li5--20BW, J:l3»iL<l45 

[0 0 2 6] $<blC, 7 7* K>m?r-i-*1--Srilll» (b 
Ui^V-feU K) 4'<^77*K>'KOiil'S-«-^*'5»#^iT 
tL-C, J§*^SIiSftS*W«lt-SJanU, 77* K> 
50 BS'^*f41igt;3liRWl)ll**»«rffoT79*K>K«-& 
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tbhiltz Y ') V)^') Kt^r^ ( TEnhancement of Arc 
hidonic: Selective Hydrolysis of a Single-Cell Oil 
from Mortierel la witii CarvJida cyl indracea Lipas 
ej : J. Am. Oil Chem. Soc., 72, 1323-1327 (199 

8)) o Z(OXoiZ. T7+K>m-&*-/Sll&USlRfi«)*n* 

K) <7)^mmmii:-iiti>7y^v>m.<om^ii. mom 

10Rft56J2)l±<O77+K>K*-i-*t'i)rdl|]g 

[0 0 2 71 3f:|ieg-e<±«*iig)i»K<^-a5XJ± 

^SBA^T^+K^ffi-Cib^hVi^U-t'; KtLT, 1,3- 

msfs^m^ 2-mz 7 7 + k vk^^^-^ l 7t h >; -t 
mm (^';^^';■fe•j k) $rttffl-r^ii;3»*T-#^o ±m 

V V i'-'J -fc >; KcOUS-eic^-g-t^+ilil&SSKli^ 
IS6~12fliSr>fr1-.5li&l»B6:6^'bSlftLf>: t <^5-?IJfflT-# 

A8J t mt) mt Lv>o 

[0 0 2 81 itit>. ^,3^mz'pmmmmi)\ 2-m~7 
7 + K > Ki^js-g- 1 > -t >; K 14 , i&m^ ttm 

t Lfz^^iza^ ftS^J?4Jffi ( h ^ 'J -fe K) t 

-«!:^c^9^JR$^t^w^l!ll& (hvru-t'j k) i±. /ms 
/N-— f;jti,3-fi#M6f)T-* <) , h -t Kc7)i,3-fi: 

*^«l*LT2^0)ifiliaSK*^-e§, |iIB#(C 1 ^^<D2- 

^/7'yn'if')-tu~iu (,mk \2-m\ twt) 

tho -<02-MGI4|^#UMH-a^S?14*»jSi<«RiR14**a 

v^/i*. -mz2-'&Mim.<r)l5i)K 5i©ft75*^v^t«t> 

tcSSIflglKK 1 2-MGJ4 3l^;^rD-;i/-^'j >fli®^ - 



(7) If ^ 2 0 0 3 - 4 8 8 3 1 

72 

<o t^^Tj^ z.<Dwn '^-^^(nmiSimf^^inMmm 

2-m- 7 9 # K >^:d»ig^ L h 'J >; -t 'J K<4ftS4: 
mm (h'Ji^U-bU K) t^:-5.o 

10 0 2 91 \,'^mz^mkmmK 2-6:^77* k> 

tLT, 7 7+K>m*-i-^1-^ri!ilte (h'J^'J-t'j 
K) SWil))t)!SK<OffttTT% hU^^V-t'; K<r)l,3- 
fi:o X ;^ r W icfpffl t -5. 'J ^ b* ^rftffl $ 
HJ: 4 i t -CStS t * i t i * o 
[0 0 3 0] HiR-ti^rftSt (h Vi'-V-tV K) J477 

U U -t K^r^fiict'S^iiliS^t-Mt * 7 7 * K >® 

K)C/ci6> ii#<7)»^Ric;iaK2o~3ox;<t ►)!Siv\ 30- 

50*0. ff-t L<l440~50'Ct-f-&o 
[0 0 3 11 h'J^'V-t'; K<01,3-fi:<Oai;^T^^-g-»C 

ftf^Wtcf^fflt-su/^— fe-fctr. vvvx 

( Rhizopus ) JS> 'J-/Aa-;l/ ( Rhizomucor ) j^, 7^. 
^n^yju:^ ( Aspergillus ) J^^ t'<7){S^t;A^^lfe-f -& 

^x.tf^ Vt'X • fV-?- ( Rhizopus delemar ) 

30 <o';/N'— b' (BB2IS* (m 5";>'N"--b') . 'r/A 

( Rhizomucor miehei ) 0';/^-** 

(y 4? • y ;v-7''f x^' (*k) S?. v ^K-y-'-f aim) , 7-b 

^)V^)U:^ • - if- ( Apergi I lus niger ) ff)') 
(5^»S?« (») U^N--- b'A) ^d^^tfbit^**, 

[0 0 3 21 ±Be')^>'— tf<ottffl^Bi4> mscm^^n 

gfi<)T-S:i&iaK«:30t:Ji]l±, S^* L < l440'CtiL±i: 

mi$-tLx^iin (/^'^^-7;^) ^ng-c^or. 

0 0 > i/X h n - Am±<0?L@?r*r-r ^ 'f * >kjfe« 
B&ti'ft:, ^x.JfDowex MARATHON WBA (ffi:^, iT^^^fj 

[0 0 3 3] s^-fLffifti LT. i.3-fi:!ifmw';^-? 

-■ b-O7K^?g0.5^20fS (K*) t^ilSL, 
LT2~5l§l:<0<^7-b h > mHi-SOX:) ilStWLte 

50 hizni^fj:i;m'Vii^ m^immiiz^Lx. o.o5~o.4 



13 

j4iXT;i'^5»ffittiii^<^$-f, 7ki-ioSS(w/v)X 

(iTKl -3Rl:?6tl)Dx 7i^R+T-m^31t^ - 1 T-S^ 

10 0 3 4] »3!?oaiSfrj:oT»l, 3fi:RJS^t:l)Dx.4 

10035] i(0<t9^-^ i&Stttt*1--&@5e'fbS^|g«: 

[0 0 3 6] Ba^l6<0fi:Tt*eHi-*;S<^c*^vMme. 

ttSjb-g-fjSrmJtt-e, **v>»479#K>KSr|IK« 

I4> |*:An°pi!l*ttC7 7+ K^SE^i^'^iJi-Tv^^ct LT 
t**l&?goi Bay'wl9O77+K>K<i0mStc^L 

[0 0 3 7] ^izm^mm<o-uxii^m^T7^ v 
>mxi>i, h v -fc Koi^-g-tzii, jASg ( h ^^'J 

[0 0 3 8] mx-ii. fC^nfm^t LXH. -tSLlCS,(0 

iBfflnssiL. mefflisisfL. fuaffl6:B°a> aijii&p°px 



(8) ^^2 0 0 3-4 8 8 3 1 

14 

^m.'k^n. BI»Ap°p. ^SAp^p. 7Kgfi:n°p. 

«°p. E^p°p> Eiia5^1-n°p<7)^j^,T-*oT^(>«*?'5r<, m 
x(f. gl^^S^PJ. mu *7'-t;u, hn 

rtMiS, fiM. fLiSiK, v n 7 y^OiJOl^^B 

io [00 3 9]* tz:ifi^m<r>^mu ^mm^nmnm^ 

. <^*^^»«^Kffcifefbtl»CgS«)X«jbSJ^^OCi: 
**S*Lv>o ^Kib»JfcLT> 0!lx.lf, h37ain-;p 

v>SIS#:. ■t-9-*-;K i^T^3-;u, ^^r-^'^'JJg, 

20 ')yt >m^j: t'(D i 0 ^£%»mMm\ii i 0^7 ;^ :i e 

KJ^T-r;!/, Ko+v7-y-;v (bha) . -f 

f-A't KD:t-> (BHT) , *y-t-yf-;n; 

Yu^jy (TBHQ) . 4-t KD + ->J«^-'t'-2,6-v- t 

-y-^;w7j^y-;i' (hmbp) \ziXM^fii>i-ott'k^1ai 
u.u—jl'^ ^-fn^^n — e - h :3 7 n — 

[0 0 4 0] :*:||?g<oafi£^{4, 5f:|||g<7)*^g4^tt^ 

m^M. mm. ^%n^^ 

40 >/^^'S, 37-y>, Uvf-Vi:if*W?>it 

*o iStra^lt LTI4. m^^f. tr^' 5 -ffi*^. ^ 
tSet> «fe^J, ii^biWjt^PJ. 7r^'/^'-, ^» 

[0 0 4 1] T^^V>m.iiXlf7y^h'>m'km^m 

Ef0.14g. B8iS*E-C0.19-0.20gtO^^*«*)») (flg 
50 Sii^S^, 73-82, 1995) , ?fi5«&#tt«lii<^«JR**% 
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eOkgtLT) 1 Ba/cOORflXKi, 77#K>SJ*^ 
ntir. 0.001g-20g. !8^f L < Ii0.01g~10g. fO 
*fSL<li0.05-5g, ft(>»t L<Ji0.1g~-2gtt-&o 
[0 0 4 2] :*:|&M<0;t^!l^^?rlll^t;fifc:fi:n°fltcjifflt 

K>e!t LTO.O0O3Sg9(Ji)l±, i L < {40.003 
S*5^W±^ i L < 140. 03g*)(W± t i -7 tC 

+ Kv^tS*^-^ L7t ^ 'J ir^) -t >; KSrf^t* f 'J ^^M 
-tV KS:«cAn°nUE-&-t'S.»-a-tc»4, 1,3-fi:tc>*Jfjilil!S 

K*^ 2-mz7y^h'ymv^^Lti h f Ki: 

LT0.001K4J6W±, »i t < I40.01S»56W±, J: ») 

[0 0 4 3] :iFi§tm<om^i^ms,tLxm^ti>m 
fflt-s^-g", a4S;!fe«o*si)^:S-oE-g-»j4. *^?g<7) 

»j4, df^^ i^A. ikJ^mmi:izi*)^^j:i 

7y^ v>mimr7y^ y>mim&mmmtti>'(t 

^^i. 7y^Vy^i^ntLX. Mnm.00)g-~2 
Og, »*L<J4i^0.01g~10g, J:i)jft L<J4*5jO.O 
5-5 g. ftt»t L<l4j^0.1 g--2g?rlBl--3li 

lO 0 4 41 flaOV >iigK<^i^^ligilSKl47 7+ K 

/c^l-g", *^?g<oafiK!Kll4, 7 7+K>KfCK3-<f'v^ 

•ti>K?:a<^^'&to-e^C:t*5ili Lv^ flgO'j 

^Lti^h. *5l?!oaS!felCJ4. (^fc^i:*al'^n•^}■^> 
{Ciiv>T, 7 7*K>'K/K3■^^^^■^^x>S^it (g 

S) *»0.i~i5OteB> ifiL<<40.25~iooeiitcab 



(9) 41^ 2 0 0 3 - 4 8 8 3 1 

75 

$*i.irv^o ^:isft±a°n. fi«:ftn°p. 1Sfi6ttftn°B, iif5c« 

ttffl:fi:p°p, ^ Affl:i:n°a;i f o*l&M<0:fe„'jajS«iJ t: »4, 

K:&:p°pafiKtfSy'/X(4S:l:p°paBKl>4'<7)fiE^**, ISIS 
i6<ofiTueHt'5.^1^**v>{4^,t<o^l*Xl4ec#f'^ 
ffl, J:>)*^i^fl<H:i4DDlStH#9JiaaBg<OfiTi;jgBt-2. 

ofiT, m.^mi3<D®.T. mmm^ mm. 9.0^^ 

[0 0 4 61 Ute^Bll 

774rKVKifeSBt LT*A"f-<xi^7 ■ 7;^t^:^ 
( Mortierella alpina ) CBS754.68*fflv^f-o 

a2S0« Q.^%. CaCl2 • 2H2O O.OSXSOlUgCk • 6H2O O.OSX 
i-i-tr^^ekL*:, lOkL^SIflflcP!? 1sn|&pH*6.0lC 

fISL/L-o Blr^£«?e[30L=^«ttL. ?ajt26'C. ii^* 36 
Om^/^Pfl. «rtE200kPacO^^T-8BK<7)Ji^lfS^^# 
iO SriTo/jo a»gc<4^ffK#SK?:10~15ppm«: 

B g *T-J4jtSDfttC J: oT^*ti'<?)^^;i'3-;^iSS*»1 
~2.55(0®Hrti: ^^-5. ± ^ ic. ^ii\:mii0.5-\%im 
Wttz (±feo56l4. KS(w/v)5(5:igi*t-5)) o mm^^ 

7^. ^a, i^jtic i ») 7 7 * K >mi'k/nti> 

MK, m:^, Kfe) ^@T> 7 7+K>'m-^*b';^'*'j 

-t"; K (77 + K>m(4h';^^'J-t'; Kott^itfifii: 

$r>^;l/x7.xMbL> #i5ayiBiaS^^-^/wxx-r;P 

iCd^*^7 7* K>^coffl-g-|440.84Sl:56-t:*o/Co ^ 

^l'®?, y-'iyUVK, v**-y-';y UVK'Srfc'**, 
-tit-rn^ 11.63, 7.45, 7.73, 9.14, 2.23, 3.27gfi}{ 
•C*o7t„ $<b»C, ±ffi7 7+K>SI#^flllli (h'J^^ 
V-fcVK) =Srx^;ux;^r;HkL, 77+K>®xf^A' 
x;^ r «:40gS){^trflia)5Ki^^w j:^;^ r 
50 e>^ 5£ftOiSaffi#;^'n^h^^9 7'f-tcJ:o-C. 99R 



(10) 



2003-4 8831 
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[0 0 4 71 mmM 

(8A8^5*;l'5m±^*-t^ h V ^'J -t K<7)|gJi) ^ 
^ >^^J)gS# (Dowex MARATHON mk:y^^5.i] 
n^. WiU) yOOgi^ Rhizopus deleniar 'J>>'t— <fl2.5%7k 

fcm: Has* («) ) somiuiis 

lO 0 4 81 -icll, |ltet^lT-#fc7 7+K>K^40R 
ft){^*t.5> b •;^'"'J-t'J K (T6A40S) 80g, ^■/•j^l'K 
160g, ±IBB5e^t';>'^•— fe*12g. 7K4.8 ml«:30"C-e48^ 
(130rpm) LKei^hm^^^fzo a£-*?-7f^. 

[0 0 4 91 mi^iV)^^-^ ( Rhizopus deleroar 

>J/^— b\ fflft:: Dowex MARATHON WBA, 10g«rv 
^■5r7 (1.8 X 12.5cm. §fi31.8ro 

I ) L. HJfetai 1 T-#;::TGA40S t * 1 :2 

Hffi-^Ljtia-g-rftHSr-^OsljS (4ml/h) T-*7AIC 
«U «HlSJ£'tlS[iSt-&C:t-e, RJ!D«lliSr400g«-# 
fzo ^iJs *7ASJtl440-41'Ci: L^wo Wbtl^cRlD 

(hi;^'-i;-ti; k) *(08A8<7)»J'g-?:W'<yit c:^,, 31.= 

mi m 



18 



*6t;l'XT'*>o;t (iris, 8P8, 808, 8L8, 8G8, 8D8<Offl 

•^li'^tl'rttO.e, 7.9, 15.K 5.2, 4.8*;v5CC-*>o 

hM^'-'j-bv K<^2-et;is-g-i--?.sea»^, 0, L, 

St, y-U/UVK, v***-y-';/V>K*SL, 8P8 
J4l,3-*y';o'f ;i'-2->'-?;i/5 h'f ;v-i^';-tn-;i/, 8 
08141 , 3-* r >J n ^ ;U-2-:i- W :i- ;v- 'J -b n - 8 
LSfi^S-^^yj n^;u_2-'j J Ut ^ -ku- 

8G8i4i,3-*7''J D^;i'-2-y-'; y 
;o ■tn-;K 8D8J4l,3-*y; n-f ;i'-2-v'**-y-'J y V 

y ^;l'-^^>;-tn-;u=tv»9) o ^fc, # ib tL3t:8A8-i- 
( h V -t 'J K) i^'b^ffio^iiietfi' h 
^^7 7-f-HJ:oT, 96•t;^56 8A8«:^ai-ffi»t;to 
[0 0 5 01 HJfetaiS 

(* >; ^^StK^^J; a -&TGA40SO^Stlfffflli) 

1 6 E^*)-HB®»» ( 8 E : XaP) tTGA40SE-^fiiRS^ 
(8E:0ASf) <0 2aflw:9-it, ti-TitoSftr, 
m L tzfimm^i^ ± OfSUNT6A40SE-g^i|4«-#x./^ , 

20 LT, h<0=i> bn-;i/Sf (YCS) t LT, 4 

m^^fz (YCS) o =tiJ> TGA40SE'g-^ipl-tC||fflt;t 
TGA40SJi||]telf| 1 X-mtz i><r>i^m LfZo 
[0 0 5 11 







TGA40$K'&^fl- 




(g) 


(g) 




200 


200 




3 


3 




150 


150 




500 


500 




50 


50 




50 


45 




35 


35 




10 


10 




2 


2 




0.05 


0.05 


TGA40S 


0 


5 



[0 0 521 y y h 1 mMtz^<D IB omM^im20g 
t^hiii^h. TGA40S<?57 y h lEES/c»)01 BO^RflXfi 
Ii0.1gti;^>o TGA40SlC^-^t'5^l®ll]!jKOrt, 40S1: 

i <O40iiigl4 AoaflSlfttCjfe^f -& 1 133ing/6Okg/0 tcffi 



10 0 5 31 ®W3y^g mmy-j\-<n^^\m¥n 

(i:Sl20cni, S$35cm) tCfirtT-a< jSo/cTKSrAtt 
(?Kffi<^^$20cin) , 7 7 CT3:T^< tjV^ 

(ES11.5CID, i^^lScro) SrAtVTiJ 
^ («S^J±7lclBTU*»), 7Mil^-eatC7 7 
50 «^«4£x.«rv») , ^m^m^'jYi. i<^7WiO* 



(11) 



4fra2 0 0 3-4 8 8 3 1 



79 

fi[S*^S:?*/^o -O^lSrl B2@SrKJS»C, 2ji 

nmitm h i^iZi&T-t h TAG40SO i»)79#K>K 

(Els) o ESlci^i/^T. «tt(±4Kff. t^Jt>*,. 2 



20 



' [0 0 5 41 ^so«#(0S'g-v^«rtt^.^c*, r 

D--/'r;^hSr. H!rfe2JilSI<0^^SOSB. tir*>*>. 

0f«:*r@o-C»'»^^K (*11=Sr4EliJ-59-tt-C, JtS 
^<r)i)<>iz.Km (1/4) icv^/c^Ffl (#') T-ffFffi) T% 
^^<7)®#OS'g-l-^^tft^C:t*^-C§-&o YCS. OA 
aPiiiU^OCg^ONo.l tNo.207 7 h<0Sat<0fUa:4:^t 
(04) o 7 / Ki1Bft:(Cj:i3llJll,#.«:IEIIL-C 

^'^^^tzfzt>. 04»tij»t<&mi&,#.(s) iJitrasji^ 

5tci3</^T^ target quadrantli^ afeii^<0$>o/cEii 
(1/4) ?rgfo OCa^<07 7 hOC-ll±W«b*^tcJijtL-C 

o/c, K0fe*«:S2i;ii:K>jto 
10 0 5 51 



(SO) 



(S) 



pM [t (f ;p)a.ky) 



OA 8^ 
Y0» 



28. S. 36.6, 14.8, 22.2 
22.2, 26.2, 13.0, 21.8 

2.4. 30.2, 23.4, 17.4 
5.0, 23.0. 30.4, 26.4 

27.8, 34.8, 30.6. 33.4 
20.8, 23.4, 34.01 22.6 



23. 20± 7. 54 * 



19. 78±10. 79 ' 



28.43± 5.S9 • 



7.06 



107 



p<0,05 



10.09 1.2S 
5.23 5.79 



p <0. 001 



*a, bttllofcX^liSI-CWttllfcy (p<0.05) 



[0 0 5 61 S2twi5V^T, 

[Sell 

t= s 

— 1 



[l»2l 



li¥*^(#S|<OW, //liWJ^l (1 5IJ'-). SJi:^:*: 
«^7'-5'^) «rgL, Sti, 



s= 



S(x,-x) 



[Iic4l 



SD = 



I(X.-X) 
XiS 



n-1 



50 



[0 0 5 71 *2«r^^77-C^tt (05) , 7 
KCT6A40S?:4x./wOAa^tCOV^T(i. iJIS^O^o/cE 
iiOifttf^ffl (3^S^Oti^$:EttLT. *c.;t^^S- 

W'<A'<0 1 5«?tt. 7 7 h Sr 6 0#ia****T?l|«I^IBl 

T'*^o #^'*77t±7 7 y<n^m.-t^hofzwm<r>^n 

[0 0 5 81 7.m^m,^\'^^\.tzy 7 h 

JiajSJiifiSaiU F6lchffitCT^|i|®=J:fflimL 

ife*L;tm, lOXa®^-^ ^'y-A'■c)iS!SK^^^^J^-^r 
^ - 5' ( rafeS^--^0?J3t^K (gv^jf^ 
v^) J raS^t:|6)o-C*v^T-v».J,tiJ.^ (HitX. 
HfAv») J ) tJ]Siftil+077+K>'KSi:0ffiM«: 

6) , Sa^'^OSMi^HfW. ?SJi77+K>Kl:t 



(12) 



2003-48831 
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iEO«H (fflM#Sfl=0.32) tm^hfitzo EieUiJV^ 

to C<0J:9tc, T6M0S*4x.^Ci:-e. f:^tB*-?.</^ 

*l± 7 7 + K vaitc J: S ^ t **|D*-CiEM ? ti/Co 
[0 0 5 91 HM^J 4 

7 hOU^t LT, 18^^ll&SttFischerm7 -> h 2 * 
^3 IIS^^ 



22 



*OBESrWMS^ai (6E:0Cgf) . TGMOSE-g-^^Sf 

(6S:qaP) tSAse-^^i^p (8E:8A8P) <ozm 

fc^5-ttx -f-tv-ftvcTJPtc, ^3 l;^U^ti^HBg^^. TGA4 
yV<r>nmM (YCSf) tLT. 4 ^-flll&SlttFischer^ 
SE'g-^fH-'ffiffl Ltzm{mmm 2 ■e#/^96^;i^ 8A8 
[0 0 6 0] 







TGA40SSB? '^^^ 






(g) 


(g) 


(g) 




200 


200 


200 




3 


3 


3 




150 


150 


150 




500 


500 


500 




50 


50 


50 




50 


45 


45.8 




35 


35 


35 




10 


10 


10 




2 


2 


2 




0.05 


0.05 


0.05 


TGA40S 


0 


5 


0 


8A8 


0 


0 


4.2 



[0 0 6 1] 7-7 HEOl Ba3tl)«^««ll:tt*Jj20g-e 

hi'-b'h. TGA40S<7)7 -y h lESfct)(7)l BORflJlifi 
O.lgt'i^o TGA40StC*S-&t-2>^JISmor*3, 40R»56 
i)^Ty^V>m.X'i)i^ti)-h. 77HEi/ci)<01 
B<r)77+K>K<O«?JlS»440mgt0r«, (WAiu-A^ 

^^u^<r>'»nm±±m^Lxnm <, TGMos<r)^^ 

ftl4628.7t^-S,C:t*-e>s 8A8E-&^iH-»'{>7 7 h IE 
a;ti)<01BOT7+K vK«^«llS**40ingtc 5: 4 J: 9 

[0 0 6 21 ^-^g (^my-yh<7)m'tii2]^n 

v^^^Fb^ (7K«4:4E®{C:9-ttT. iSS^<0*)o/cE® 
(1/4) tc</^fcl^M (#) -eiFffi) 14, YCSf. OCW> OA 
gfiJil/fSASg^-e. -?-*v-rit28.59±5.44». 13.27±7.89 
22.02±5.35«i5J:Uf27.18±5.10»«i:)ioy5: (S:ffi : 
¥l*l1i±*Si!HiM> a, b. d4^o;t5:^raiz;tig:^*> 
>) (P<0.05) ) o LitA*oT, 77+K>^*S«»5 

i^4 HJg^^ 



;KI[n]oT, ?friS(C5S:ll:? it/wo -?-UT, TGA40St8A8 

OJti?T-l4. 8A8<7):^A?^^<7)^<7)a-g-v^*«i^v^'|llp] 
50 $-7Kt;t:o OAP. 8A8pv»-ftL'{>. 7 7 K077^KV 
Kiffl!lftl4|qi:T-*^.lt*^"b, 8A8<7):^>6^fllR$ir^ 

^ f — b- tc;fr^ ^ t S- USE L 
. [0 0 6 3] ItffiW 5 

(* •) XlbKsEKIit^lcJ: '&8A8t5m±^tf b ') ^-'U 
-tV KO^Wtgfftf) ^St7 7 bO|ISE»ttT, 18^ 
^tt«l14Fischer^9 7 h 2 0 ES:**Wfi93(4Sf ( 6 E : 0 
Ca^) , 8A8E-&®^P (6E: 8A8Sf) 8A8-i-^?*)JSie 
(8E:8A8(32*;l'X)Sf) <7) 3 Pic^»-it, -?-*v 
40 -rtLOe^tC, ^4tC^t7t*i-.BB.®=^, 8A8E-&^#JlUf8 
A8-&^*dlll&E'g^^«r#x.^Co -e-LT, ^«&7 7 boj* 
BBg^t LT, 4 '5-flfi&ftttFischer^.7 7 f 8Ei;S4 

\z.7r^\.tzmmf^^-7Lfz {Ycm o 't^. 8A8E'&s 

^fi~^mLfzmii.mMm2X'ntz96'e)U% SAS^t, 8A8 
^*fl!ill8E'^«(C«fflLyi:8A8^*fillli& (hV^^'J-t 
') K) {4*JSCR|2-C#fc8A8«:31.6^A'X^;&1-*«lliB 

(hV^'-'J-feV K) i^MLfZo 

[0 0 6 4] 



23 



(13) 



#K 2003-48831 
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